SIEMENS

8M x 32 -Bit Dynamic RAM Module
SMALL OUTLINE MEMORY MODULE

Advanced Information

8 388 608 words by 32-bit organization

Fast access and cycle time
50 ns access time
90 ns cycle time (-50 version)
60 ns access time

110 ns cycle time (-60 version)

Fast page mode capability with
35 ns cycle time (-50 version)
40 ns cycle time (-60 version)

Single + 3.3V (x 0.3 V) supply

Low power dissipation
max. 2016 mW active (-50 version)
max. 1728 mW active (-60 version)

LVCMOS- 13.0 mW standby
LVTTL — 28.8 mW standby

CAS-before-RAS refresh, RAS-only-refresh, Self Refresh

4 decoupling capacitors mounted on substrate

All inputs, outputs and clock fully TTL compatible
72 pin, dual read-out, one bank, Small Outline DIMM Module

Card size 56.69mm x 25.40mm x 3.80 mm
Utilizes four 8M x 8 -DRAMs (HYB 3165800T)
4096 refresh cycles / 64 ms

Gold contact pad
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SIEMENS HYM328000GD-50/-60

8M x 32 SO-DIMM

The HYM 328000GD -50/-60 is a 32 MByte DRAM module organized as 8 388 608 words by 32-bit
in a 72-pin, dual read-out, small outline package comprising four HYB 3165800T 8M x 8 DRAMs
in 500 mil wide TSOPII-34 - packages mounted together with four 0.2 pF ceramic decoupling
capacitors on a PC board. Each HYB 3165800T is described in the data sheet and is fully
electrically tested and processed according to Siemens standard quality procedure prior to module
assembly. After assembly onto the board, a further set of electrical tests is performed.

The density and speed of the module can be detected by the use of presence detect pins.

These modules are ideal for portable systems applications where high memory capacity is needed.

Ordering Information

Type Ordering Code Package Descriptions
HYM 328000GD -50 Q67100-Q2091 L-DIM-72-2 50 ns DRAM module
HYM 328000GD -60 Q67100-Q2092 L-DIM-72-2 60 ns DRAM module
Pin Names

AO0-All Row Address Input

AO0-A10 Column Address Inputs

DQO - DQ31 Data Input/Output

RASO, RAS2 Row Address Strobe

CASO - CAS3 Column Address Strobe

WE Read / Write Input

Vcce Power (+3.3 Volt)

Vss Ground

PD1 - PD7 Presence Detect Pins

N.C. No Connection

Presence-Detect Truth Table *;

Module PD1 |PD2 |PD3 |PD4 |PD5 |PD6 |PD7
HYM 328000GD -50 VSS |VSS |[NC |NC |VSS |VSS |[NC
HYM 328000GD -60 VSS |[VSS |[NC |NC |NC |NC |NC

note: PD1 .. PD4 : configuration
PD5 .. PD6 : speed
PD7 : refresh mode (NC = normal refresh)

* acccording to JEDEC letter ballot JC-42.5-95 Item #646/651
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SIEMENS HYM328000GD-50/-60

8M x 32 SO-DIMM

Pin Configuration

PIN Name PIN NAME PIN NAME PIN NAME

1 VSS 37 DQ16 2 DQO 38 DQ17

3 DQ1 39 VSS 4 DQ2 40 CASO Pin2 g B Pinl
5 DQ3 41 CAS2 6 DQ4 42 CAS3

7 DQ5 43 CAS1 8 DQ6 44 RASO

9 DQ7 45 NC 10 VCC 46 NC

11 PD1 47 |WRITE| 12 AO 48 NC

13 Al 49 DQ18 14 A2 50 DQ19

15 A3 51 DQ20 16 Ad 52 DQ21

17 A5 53 DQ22 18 A6 54 DQ23

19 A10 55 NC 20 NC 56 DQ24

21 DQS8 57 DQ25 22 DQ9 58 DQ26
23 DQ10 59 DQ28 24 DQ11 60 DQ27
25 DQ12 61 VCC 26 DQ13 62 DQ29

27 DQ14 63 DQ30 28 A7 64 DQ31
29 A1l 65 NC 30 VCC 66 PD2 :
31 A8 67 PD3 32 A9 68 PD4 Pin72 g FPRin71
33 NC 69 PD5 34 RAS2 70 PD6
35 DQ15 71 PD7 36 NC | 72 VSS

Front Side Back Side
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SIEMENS

HYM328000GD-50/-60
8M x 32 SO-DIMM

RASO

CASO

CAS1

RAS2

- DQO0-DQ7

- DQ8-DQ15

CAS2

CAS3

WE

L DQ16-DQ23

RAS 1/01-1/08
CAS

OE D1
RAS 1/01-1/08
CAS

OE D2
RAS 1/01-1/08
CAS

OE D3
RAS 1/01-1/08
CAS

OE D4

- DQ24-DQ32

> D1-D4

AO0-A11
VCC

* D1-D4

VSS

[ Ci-C4 pi-pa
T .

Block Diagram
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SIEMENS

HYM328000GD-50/-60
8M x 32 SO-DIMM

Absolute Maximum Ratings

Operating teMPEIAtUNE FANGE. .. .. i et e eeieeeeeieae s e e e e et ereeeeett e e e eeeeeetaea s aaassaeeeeeeesnsnnaaaeeeaeenes Oto70°C
Storage teMPErature FANGE. .. .c.uu ettt e e e e b e e enaans —551t0 150 °C
INPUL/OULPUL VOIAGE. ... -0.5 to min (Vcc+0.5,4.6) V
POWEr SUPPIY VOIBGE. ..ottt be e e s -0.5Vto 4.6V
POWET iSSIPAION. ..ottt ettt ettt ettt e ettt ettt eaaaaaaaaaaaaaaaaaaaaaeaes 1.0W
Data out current (SNOM CIFCUIL).......uuueie i e e e e e e e e e eeees 50 mA

DC Characteristics
T,=0t070°C, Vs =0V, V,=33V+03V

Parameter Symbol Limit Values Unit Note
min. max.
Input high voltage Vi 2.0 Vce+0.3 |V 1)
Input low voltage Vi -0.3 0.8 \Y 1)
Output high voltage (LVTTL) Vou 2.4 - V 1)
Output ,H* level voltage (lout = -2mA)
Output low voltage (LVTTL) Voo - 0.4 V 1)
Output ,L“level voltage (lout = +2mA)
Output high voltage (LVCMOS) Von Vce-0.2 | - \% 1)
Output ,H" level voltage (lout = -100uA)
Ouput low voltage (LVCMOS) Voo - 0.2 V )
Output ,L* level voltage (lout = +100uA)
Input leakage current,any input hy - 10 10 A
(0 V< Vin < Ve, all other pins =0V
Output leakage current lo, -10 10 HA
(DO is disabled, 0 V < Vout < Vce)
Average Vcc supply current: lect
-50 ns version - 580 mA |2)3)4)
-60 ns version - 520 mA
(RAS, CAS, address cycling: tRC = tRC min.)
Standby Vcc supply current leco - 8 mA |-
(RAS=CAS= Vih)
Average Vcc supply current, during RAS-only lecs
refresh cycles: -50 ns version - 520 mA |2)3)
-60 ns version - 440 mA
(RAS cycling: CAS = VIiH: tRC = tRC min.)
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SIEMENS

HYM328000GD-50/-60
8M x 32 SO-DIMM

DC Characteristics  (cont'd)
T,=0t070°C, Vo@g=0V, Vc=33V£03V

Parameter Symbol Limit Values Unit Note
min. max.
Average Vcc supply current, leca
during fast page mode: -50 ns version - 300 mA | 2) 3) 4)
-60 ns version - 260 mA
(RAS = V|, CAS, address cycling: tPC=tPC min.)
Standby Vcc supply current lecs - 3.6 mA |-
(RAS=CAS= Vcc-0.2V)
Average Vcc supply current, during CAS-before- | I.cs
RAS refresh mode: -50 ns version - 560 mA | 2) 4)
-60 ns version - 480 mA
(RAS, CAS cycling: tRC = tRC min.)
Capacitance
T,=0to70°C, V=33V +03V,f=1MHz
Parameter Symbol Limit Values Unit
min. max.
Input capacitance (A0 to A11,WE) C, - 25 pF
Input capacitance (RASO, RAS2) C, - 20 pF
Input capacitance (CASO - CAS3) Cs - 20 pF
I/O capacitance (DQO0-DQ31) Co - 15 pF
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SIEMENS HYM328000GD-50/-60

8M x 32 SO-DIMM

AC Characteristics 29

T,=0t070°C,Vee =33V 0.3V, t,=5ns

Parameter Symbol Limit Values Unit Note
-50 -60
min. |max. |min. max.
common parameters
Random read or write cycle time tre 90 - 110 |- ns
RAS precharge time tep 30 |- 40 |- ns
RAS pulse width tras 50 10k |60 10k |ns
CAS pulse width teas 13 10k |15 10k |ns
Row address setup time tasr 0 - 0 - ns
Row address hold time tran 8 - 10 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time tean 10 - 10 - ns
RAS to CAS delay time taco 18 37 20 45
RAS to column address delay time trap 13 25 15 30 ns
RAS hold time tren 13 15 |- ns
CAS hold time teon 50 60 - ns
CAS to RAS precharge time terp 5 - 5 - ns
Transition time (rise and fall) tr 3 30 3 30 ns 7
Refresh period trer - 64 - 64 ms
Read Cycle
Access time from RAS teac - 50 - 60 ns 8,9
Access time from CAS teac - 13 |- 15 ns 8,9
Access time from column address tan - 25 - 30 ns 8,10
Column address to RAS lead time traL 25 - 30 - ns
Read command setup time tres 0 - 0 - ns
Read command hold time tren 0 - 0 - ns 11
Read command hold time referenced to trrH 0 - 0 - ns 11
RAS
CAS to output in low-Z toz 0 - 0 - ns 8
Output buffer turn-off delay torr 0 13 0 15 ns 12
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SIEMENS HYM328000GD-50/-60

8M x 32 SO-DIMM

AC Characteristics  (cont'd) 9
T,=01070°C,Vee =3.3V+ 0.3V, t, = 5ns

Parameter Symbol Limit Values Unit Note
-50 -60
min. |max. |min. max.
Early Write Cycle
Write command hold time twen 8 - 10 - ns
Write command pulse width twe 8 - 10 - ns
Write command setup time twes 0 - 0 - ns 13
Write command to RAS lead time trwt 13 - 15 - ns
Write command to CAS lead time tewL 13 - 15 - ns
Data setup time tos 0 - 0 - ns 14
Data hold time ton 10 - 10 - ns 14

Fast Page Mode Cycle

Fast page mode cycle time tec 35 - 40 - ns
CAS precharge time tep 10 |- 10 |- ns
Access time from CAS precharge tepa - 30 - 35 ns 7
RAS pulse width toas 50 200k |60 200k |ns
CAS precharge to RAS Delay teycp |30 |- 3B |- ns

CAS-before-RAS Refresh Cycle

CAS setup time tesr 5 - 5 - ns
CAS hold time tenr 10 - 10 - ns
RAS to CAS precharge time trpc 5 - 5 - ns
Write to RAS precharge time twre 10 - 10 - ns
Write hold time referenced to RAS twrH 10 - 10 - ns
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SIEMENS HYM328000GD-50/-60

8M x 32 SO-DIMM

Notes:

1) Allvoltages are referenced to VSS.

2) ICC1, ICC3, ICC4 and ICC6 depend on cycle rate.

3) ICC1 and ICC4 depend on output loading. Specified values are measured with the output open.

4) Address can be changed once or less while RAS = VIL. In the case of ICC4 it can be changed once or less
during a fast page mode cycle (tPC).

5) An initial pause of 200 ps is required after power-up followed by 8 RAS cycles of which at least one cycle has
to be a refresh cycle, before proper device operation is achieved. In case of using internal refresh counter, a
minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required.

6) AC measurements assume tT =5 ns.

7) VIH (min.) and VIL (max.) are reference levels for measuring timing of input signals. Transition times are also
measured between VIH and VIL.

8) Measured with a load equivalent to 2 TTL loads and 100 pF.

9) Operation within the tRCD (max.) limit ensures that tRAC (max.) can be met. tRCD (max.) is specified as a

reference point only: If tRCD is greater than the specified tRCD (max.) limit, then access time is controlled by
tCAC.

10)Operation within the tRAD (max.) limit ensures that tRAC (max.) can be met. tRAD (max.) is specified as a

reference point only: If tRAD is greater than the specified tRAD (max.) limit, then access time is controlled by
tAA.

11)Either tRCH or tRRH must be satisfied for a read cycle.

12)tOFF (max.) define the time at which the outputs achieve the open-circuit condition and are not referenced to

output voltage levels

13)tWCS is not a restrictive operating parameter. This is included in the data sheet as electrical characteristics

only. If tWCS > tWCS (min.), the cycle is an early write cycle and the 1/0 pin will remain open-circuit (high
impedance) through the entire cycle.

14)These parameters are referenced to the CAS leading edge.
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SIEMENS HYM328000GD-50/-60

8M x 32 SO-DIMM

SO-DIMM PACKAGE OUTLINES
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Preliminary Drawing
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